I [ &

43. Blickensderfer, J.R.; Kaesz, H.D. J. Am. Chem. Soc.

1975, 97, 2681.

44. Heath, C.; Hursthouse, M.B. J. Chem. Soc. Chem. Commun.

1971, 143.
45. Bradley, D.C.; Chisholm, M.H.; Heath, C.E.;

Hursthouse, M.B. J. Chem. Soc. Chem. Comm. 1969, 1261.

46. Broadening is observed in this medium, apparently
due to a solvent effect.
47. Wreford, S.S.; Kouba, J.K.; Kirner, J.F.; Muetterties,

E.L.; Tavanaiepour, I.; Day, V.W., submitted.

48. Chatt, J.; Leigh, G.J.; Paske, J. J. Chem. Soc. Chem.
Commun. 1967, 739.

49. 1Ibers, J.A. "Transition Metal Hydrides", Adv. in

Chem. Sex. No. 167, Bau, R. ed.; Am. Chem. Soc. 1978,

50. Turner, H.W.; Simpson, S.J.; Andersen, R.A. J. Am.
Chem. Soc. 1979, 101, 2782.

Sds Ridd, D.R.7 Cheng, C.P.7 Brown, T.L. J. Am, Chem.

Soc. 1978, 100, 4103.




Table 1. Data from the X-ray Diffraction Study of Tau(Pth)z-

(dmpe)z.

(A) Crystal Data at 23(1)°Ca

crystal system: triclinicb V = 1923.8 ;3 ﬁ
space group: Pi[Ci;No.2] z =2 i
a = 10.556(3) 5 formula weight = 852.7 :
| b = 11.175(3) A p(calculated) = 1.47 g cm > |
] c = 18.663(5) A o (observed)® = 1.51(2) g cm >
a = 76.00(3)° u(calculated) = 79.1 cm 4
B = 74.48(3)° (Cuka) P
Y = 66.60(3)° ' e
Cell constant determination: 9(hk%) reflections and refined 26, |
w and ¥ values in the range 40 < 20 < 43° ()(CukKa) =
1.5418 A)
(B) Collection of Intensity Data
radiation CuKa, Ni g-filter
reflections measured +h,*k,+2 (to 26 = 101°)
scan type; speed 6-20; variable, 3.08-6.51°/min \\\
scan range symmetrical, [1.8 + A(a, - al)]°
background measurement stationary, for one-fourth of

scan time at each of scan limits

number of reflections 4351 total; 4050 in unique set
measured
standard reflections ' 003, 253 measured after every

60 reflections; deviation
"< $+30(1I) for each

automatic recentering of every 800 reflections
crystal

. ' ‘ ' ﬁi‘ |
NES— T st i T




Table 1 (continued)

(C) Treatment of Intensity Datad

y . ! 22
data reduction intensities at before  ; esd's
of IFOI values calculated by

)
method of finite differences?>

statistical information Rs = 0.047; Rav = 0.039

(D) Refinement®, with 2942 Data for Which F > 3.920 (F)

weighting of reflections w = [02(|F0| + (D]Fol)z)]—l

p = 0.040

.
’

Patterson solution Ta,6P; R = 0.204

isotropic refinement, all R = .094; Rw = ,114

non-hydrogen atoms

anisotropic refinements; Ta, R

0..077; B = 0.093
6P, dmpe C atoms (except

C33, which would not

refine anisotropically)

only; other atoms

isotropic; H atoms on

phenyl rings included as

fixed contributions with

o
Yoy = 0.95 A.

standard deviation of an 1:522

observation of unit N

weight




%pstimated standard deviations in the least significant diqgits
are given in parentheses in this and the following tables;

bThe dimensions of the corresponding Delaunay reduced cell are

a=10.556, b = 11.175, ¢ = 17.362 R; a = 91.06, B = 9L B3,
Yy = 113.38°;

Cmeasurcd by flotation in 1,2-dibromoethane /hexane;
9Rg = L0 (|Fo|)/E[Foli Ry, = LE[[TI=|Tay| /21111

av
®R =5 (|Fol=IFcD) /ZIFols Rw = (2wl|Fol-Fel12/8w|Fo|2)1/2.

Standard dovia%ion of an observation of unit weight =
{Xw[|F0|—|FCI]‘/(M—n)}1/2, where m (= 2942) is the number of
observations andn (= 263)is the number of parameters varied.




Table II. Positional and Isotropic Thermal Parameters for

'I‘.-ill(l‘l‘hz) 2 (dmpe) 2
Atom X v z .

- 1s0

Ta 0.23137(11) 0.26904(10) 0.25077 (6)
Pl 0.228006(66) 0.39748(56) 0.12557(33)
P2 0.25587(64) 0.11035(55) 0.36383(33)
Pr3 0.06994(65) 0.16780(62) 0.22618(35)
P4 -0.02480(065) 0.40697(61) 0.31186 (306)
PS5 0.49877(62) 0.20210(61) 0.21481(35)
Pé6 0.28353(69) 0.43957(59) 0.30039(36)
C25 -0.1213 (29) 0.5702 (27) 0.2607 (15)
C26 -0.0706 (27) 0.4542 (27) 0.4064 (19H)
Cc27 -0.1559 (31) 0.3307 (38) 0. 323% (X7)
c28 -0.0793 (27) 0.1809 (29) 0.3070 (16)
C29 -0.0162 (28) 0.2411 (29) 0.1440 (16)
Cc30 0.1351 (28) ~0.0125 (22 Q2211 (1)
Cc31 0.5857 (31) 0.1984 (48) 0. LS. €18
C32 0.6075 (31) 00603 (31) 0.2650 (23}
C34 0.4706 (31) 0.4253 (29) 0.2650 (25)
Cc35 0.1971 (30) 0.6194 (22) 0.2757 (15)
C36 0.2823 (39) 0.4293 (26) 0.4012 (14)
Cl 0.2831 (22 0.3388 (21) 0.0363 (13) 0.0471 (5)
Cc2 0.2875 (24) 0.4193 (22) -0.0340 (14) 0.0573(5)
C3 0.3258 (25) 0.3681 (24) -0.0981 (15) 0.0042 (0)
Cc4 0.3633 (20) 0.2386 (25) -0.1002 (15) 0.0699(6)
(&) 0.3630 (27) 0. 1555 (25) ~0.0332 (15) 0.0700(6)
Co 0.3247 (24) 0.2027 (23) 0.0330 (14) 0.0584(5)
Cc? 0.1874 (24) 0. 5758 (22) 0.0940 (13) 0.0529(5)
C8 0.2914 (24) 0.6260 (23) 0.0815 (13) Q0SS GIES)
Cc9 0.2552 (31) 0. 7703 (28) 0. 0627 (17) 0.0839(7)
Cl0 0.1234 (33) 0.8447 (29) 0.0546 (17) 0.0892(7)
Cll 0.0224 (33) 0. 7975 (30) 0.0642 (18) 0.0962(8)
Cl2 0.0569 (27) 046575 (25) 0.0851 (15) 0.0674(0)
Cl3 0.3377 (22) -0.0714 (20) 0.3760 (13) 0.0451(5)
Cl4 0.3396 (23) -0.1490 (22) 0.4485 (13) 0.0535(5)
Cl5 0.4122 (28) -0.2816 (26) 0.4545 (10) 0.0746 (06)
Cleé 0.4851 (26) -0.3483 (24) 0.3933 (15) 0.0668 (v)
Cl7 0.4800 (24) -0.2690 (23) 0.3229 (14) 0.0596(5)
Cl8 0.4074 (22) -0.1356 (21) 0.3172 (12} 0.0467(5)
Cl9 0.2065 (22) 0.1328 (20) 0.4649 (12 0.0415(4)
Cc20 0.0770 (23) 0.1384 (21) 0.5062 (13) 0.05L7(5)
c21 0.0422 (27) 0.1546 (25) 0.5820 (15) 0.0716(6)
Cc22 0.1396 (29) 0.1584 (26) 0.6151 (16) 0.0765(6)
c23 0.2665 (26) 0.1545 (25) 0.5751 (15) 0.0668(6)
C24 0.3025 (25) 0.1375 (23) 0.4997 (14) 0.0616 (6)
C33 0.5666 (29) 0.2931 (27) 0.2457 (16) 0.0773(1)
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o
Table IV. Bond Distances (A) for TaH(PPhZ)z(dmpe)z

-—

Ta-P1l
Ta-P2
Ta-P3
Ta-P4
Ta-P5
Ta-P6

Pl-Cl
P1-C7
P2-C13
p2-Cl9
P3-C28
P3-C29
P3-C30
P4-C25
P4-C26
P4-C27
P5-C31
P5-C32
P5-C33
P6-C34
P6-C35
P6-C36
C27-C28
C33-C34

NN

L = = N S S v S S g g )

.430
.404
.568
.623
. 555
+599

(6)
(6)
(7)
(7)
(7)
(7)

.803(23)
.841(24)
.847(22)
«8681(22)
.853(30)
.843(31)
.871(24)
.865(29)
.849(27)
.839(39)
.768(33)
.765(36)
.720(32)
.861(39)
.845(24)
.854(26)
.607(50)
.488(43)

Cl-C2
Cl-Cé6
C2=C3
Cc3-C4
C4-C5
C5-C6
C7-C8
C7-Cl2
c8-C9
C9-Cl10
€lL0-Cl1 1
Cll-Cl2
Cl13-C14
Cl3-C18
Cl4-C15
Cl5-Cl6
Cl6-C17
CL7-C18
Cl9=C20
CL9=C24
c20-C21
C21-c22
c22-C23
C23-C24

= o b b e b b b e b e b e b b e b b b

.402(33)
.417(32)
.347(35)
.347(37)
«365(38)
.359(36)
.365(38)
.345(39)
.477(38)
.336(49)
«3221(53)
.435(41)
.420(32)
«338(31)
.363(36)
« 391 (38)
.397(36)
LI 320)
« 363 (35)
« 361537
.401(36)
.352(45)
.337(44)
G395 (37)




1.

Table V. Bond Angles (deg) for 'I‘all(l’l’hz)2(<in\pe)2
Pl-Ta-P2 170.36 (22) P3-C28-C27 110.5(21)
P3-Ta-P4 74.13 (21) C28-P3-Ta 108.5(10) ‘
P5-Ta-P6 76.02 (21) C28-P3-C29 103.6(14) |
Pl-Ta-P3 89.06 (22) C28-P3-C30 100,7(13) §
Pl-Ta-P4 96.45 (22) C29-P3-Ta 119.4(10)
P1-Ta-P5 85.87 (22) C29-P3-C30 101.9(13) 4
Pl1-Ta-P6 92.44 (22) C30-P3-Ta 120.2(10) 4
P2-Ta-P3 87.15 (22) P4-C27-C28 110 3(23)
P2-Ta-P4 91.04 (22) C25-P4-C26 98.2(13) ’
P2-Ta-P5 89.73 (22) C25-P4~-C27 97.0(15) 4
P2-Ta-P6 94.82 (22) C25-P4-Ta 119.7(10)
P3-Ta-P5 129.70 (22) C26-P4-C27 99.4(15)
P3-Ta-Pé6 154.26 (22) C26-P4-Ta 123.1 (9)
P4-Ta-P5 156.16 (22) C27-P4-Ta 114.6(12) :
P4-Ta-P6 80.17 (21) P5~-C33-C34 118.0(24) %

C31-P5-C32 104.5(18) :
Cl-P1-C7 100.65(111) C31-P5-C33 103.1(17) 3
Cl-P1-Ta 128.30 (81) C31-P5-Ta 120.8(14) ~
C7-P1-Ta 130.80 (84) C32-P5-C33 87.6(16)
C13-P2-C19 98.89(104) C32--P5-Ta 120.2(13)
Cl13-P2-Ta 130.05 (78) C33-P5-Ta 114.7(11)
Cl19-P2-Ta 131.00 (76) P6-C34-C33 114.1(25)
P1-Cl-C2 124.7  (18) C34-P6-C35 99.5(15) |
P1-C1-C6 120.8 (18) C34-P6-C36 96.6(16)
P1-C7-C8 119.0 (19) C34-P6-Ta 110.4(12)
P1-C7-C12 121.4 (20) C35-P6-C36 99.8(14)
P2-C13-Cl14 121.6 (18) C35-P6-Ta 122.8 (9)
P2-C13-C18 121.5 (18) C36-P6-Ta 122.6¢11)
P2-C19-C20 121.0 (18)
P2-C19-C24 120.2 (18)




Table VI. Least-Squares Planes? for TaH(Pth)z(dmpc)z

(A) Plane equation: -0.080X + 0.488Y ~ 0.8692 + 2.580 = 0
Atoms in plane: Ta, P3, P4, PS5, D6

°
Distances from plane (A):

Ta 0.000(1) P5 -0.017 (6) C28 -0.962(29)
P3 0.022(6) Pé 0.030 (6) C33 ~0.099(29)
P4 -0.027(6) c27 =0, 433 (33) C34 0.318(42)

-

(B) Plane equation: 0.993X - 0.094Y - 0.0752 - 4.196 = 0 i
Atoms in plane: Ta, P1l, Cl, C7 ‘
°
Distances from plane (A):
Ta 0.000(1) Cl 0.060(26)
Pl -0.014(8) C7 0.068(28)
(C) Plane equation: 0.999X + 0.039Y - 0.0372 - 4.851 = 0

Atoms in plane: Ta, P2, Cl3, Cl19

[
Distances from plane (A):

Ta 0.000(1) C13 0.031(25) '
P2 -0.007(7) C19 0.029(25)

a - ; X
Orthogonal coordinates X, Y and 2 used in these calculations
were derived as described in reference 33.




Figure 1. Molecular Structure of TaH(Pth)z(dmpe)z. For
clarity only two of each of the phenyl carbon

atoms are labelled.
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Figure 2,

-

Skeletal Geometry of TaH(Pth)z(dmpe)Z, showing

the expanded P3-Ta-P5 angle.
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Figure_B. Illustration of H-+:+H Contacts in

: 'I‘aH(Pth)z(dmpe)2
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Table VII1. Derived Hydrogen Atom Positions for

i Phenyl Rings in TnH(Prhz)z(dmpv)J
Atom X Y z Uiso
H2 0.2630 0.5115 -0.0364 0.0630
H3 0.3264 0.4265 -0.1440 0.0707
HY4 0.3892 0.2063 ~0.1406 0.0769
HS 0.3898 0.0635 -0.0329 0.0771
H6 0.3259 0.1424 0.0786 0.0642
H8 0.3852 0.5691 0.0849 0.0626
H9 0.3236 0.8091 0.0567 0.0923
H10 0.1009 0.9374 0.0409 0.0982
H11 -0.0699 0.8542 0.0576 0.1059
H12 -0.0144 0.6216 0.0929 0.0741
H14 0.2910 -0.1091 0.4924 0.0589
H15 0.4131 -0.3316 0.5035 0.0821
H16 0.5346 -0.4410 0.3990 0.073%
H17 0.5274 -0.3078 0.2786 0.0654%
H18 0.4064 -0.0854 0.2682 0.0514
H20 0.0103 0.1312 0.4835 0.0568
H21 -0.04906 0.1629 0.6101 0.0787
H22 0.1177 0.1640 0.6673 0.0841
H23 0.3320 0.1632 0.5980 0.0735
H24 0.3948 0.1291 0.4723 0.0077
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